INTRODUCTION
A color center (also known as F center) in ionic solids consists of an unpaired s-like electron localized in the spherical cavity of a missing halogen anion. These centers are normally present in ppm quantities, randomly distributed throughout the entire solid. Due to the ionic nature of the host, the size of the F center electron wavefunction is much smaller than the average distance between F centers. As a consequence, no magnetic interactions between the unpaired electrons associated with such F centers are possible.
As discovered by Rabo, In PES all the aluminium atoms are equivalent, which is consistent with the single % Al MAS NMR resonance found at 81 ppm (Fig. 1) . The downfield shift of about 40 ppm with respect to the resonance of the diamagnetic KES procursor is mainly due to the presence of unpaired electrons. The shift is known as a paramagnetic shift and is caused by Fermi contact interaction between unpaired electrons and Al nuclei. A small portion of the shift is due to the slightly different AlOSi bond angles in the two sodalites, causing a small chemical shift in the same direction.
If exposed to air, a new resonance at 54 ppm appears in the % Al NMR spectrum of PES (see Fig. 1b ). The resonance originates from aluminium atoms in the sodalite cages near the crystalline surface which were penetrated by oxygen. The ralative ratio of the two peaks suggests that about 30 % of the F centers are destroyed upon exposure to air. Nevertheless, once the damage has occurred, the rest of the cages appear to be protected indefinitely. 
MAGNETISM OF F CENTERS
The PES NMR data show that a significant portion of the F-center electron density is at the cage walls so that wavefunction overlap (hence the exchange interaction) between electrons in neighboring cages may be expected. Indeed, the EPR signal of [4K+ (e`] centers in PES has no hyperfine structure which is the consequence of exchange narrowing. The exchanged-narrowed EPR resonance of PES occurs at C = 1.998(5) and has a half-width of about 1.3 G. On cooling, the integrated intensity of the EPR signal increases slightly until about 80 K at which temperature, as shown in Fig.   2 , a rapid decrease of the signal intensity commences. Such a behavior is consistent with an antiferromagnetic phase transition which was also detected in SES at 48 K. "
The Neel temperature in PES estimated from the EPR data in Fig. 2 is about 72 K. The higher Neel temperature in PES than in SES implies better wavefunction overlap, which may seem surprising considering larger separation of the unpaired electrons in PES.
The most likely reason is that the Coulomb attraction of the alkali ions and the electron is stronger in the [4Na + A`] than in the [4K + A`] center thus allowing for a larger spatial volume of the electron wavefunction in PES.
